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HYDRAULIC LINE ATTACHMENT DEVICE AND METHOD 

5 Field of the Invention 

The invention relates to a hydraulic line attachment device and a method for 
using a hydraulic line attachment device. The hydraulic line attachment device uses 
two assemblies, one of which is fixedly mounted to an environment using hydraulic 
10 lines to power hydraulic cylinders and the other one movable including a handle to 
facilitate the relative movement thereof and to attach the movable assembly to the 
fixedly mounted assembly to attach the hydraulic lines. 

Background of the Invention 

1 5 Hydraulic lines for powering hydraulic cylinders can be found on a number of 

environments. Frequently, where hydraulic cylinders are found, hydraulic lines have 
been clustered for quick and easy attachment and detachment. One example of an 
environment where clusters of hydraulic lines to power hydraulic cylinders are 
frequently found is a front-end loader. Typical front-end loaders have a pair of boom 

20 assemblies that have rearward ends that pivotally attach to a tractor, and forward ends 
that pivotally attach to buckets, clam shells, plow, fork lifts, bale spears, etc. Hydraulic 
cylinders are provided for operating the front-end loaders and the attachments. Some 
exemplary front end loaders using hydraulic lines to power hydraulic cylinders are 
described by U.S. Patent No. 3,512,665 to Westendorf; U.S. Patent No. 4,085,856 to 

25 Westendorf; U.S. Patent No. 4,787,81 1 to Langenfeld et al.; U.S. Patent No. 4,051,962 
to Westendorf; U.S. Patent No. 4,606,692 to Langenfeld et al.; and U.S. Patent No. 
4,930,974 to Langenfeld et al., the disclosures of which are all incorporated herein by 
reference. 
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There have been efforts made to attach clusters of hydraulic lines more 
effectively, more quickly, and with less effort, one example being provided by the 
company, Faster®. The present invention is part of the continuing effort. 



Summary of the Invention 

5 

A hydraulic line attachment device is provided according to the invention. The 
hydraulic line attachment device includes a first assembly and a second assembly. The 
first assembly includes a frame for holding first hydraulic line couplers and a first 
coupling member. The second assembly includes a second frame for holding second 

10 hydraulic couplers and a second coupling member. The second coupling member is 
constructed to engage the first coupling member and align the first hydraulic line 
couplers with the second hydraulic line couplers. At least one of the first coupling 
member and the second coupling member includes an arm that is constructed to engage 
at least one of the first frame and the second frame and also engage the other coupling 

15 member. The other coupling member includes a cam that engages the arm to provide 
tightening of the two assemblies together 

A method for attaching a first set of hydraulic lines to a second set of hydraulic 
lines is provided according to the invention. The method includes the step of 
connecting a plurality of first hydraulic line couplers to a plurality of second hydraulic 

20 line couplers by connecting two assemblies. Each assembly includes a frame for 
holding hydraulic line couplers and for holding a coupling member. The coupling 
members are constructed for engaging each other and aligning the two sets of hydraulic 
line couplers. At least one of the two coupling members includes an arm that is 
constructed to engage at least one of the two frames and also engage the other coupling 

25 member. The other coupling member includes a cam that engages the arm to tighten the 
two assemblies together for attaching the hydraulic lines. 
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Brief Description of the Drawings 



Figure 1 is an isolated perspective view of a first assembly of a hydraulic line 
attachment device according to the principles of the present invention; 
5 Figure 2 A is a side view of the first assembly of the hydraulic line attachment 

device of Figure 1; 

Figure 2B is an exploded side view of the first assembly of the hydraulic line 
attachment device of Figures 1 and 2 A; 

Figure 3 is an isolated perspective view of a second assembly of the hydraulic 
10 line attachment device according to the principles of the present invention; 

Figure 4 is a side view of the second assembly of the hydraulic line attachment 
device of Figure 3; 

Figure 5 is a perspective view of the hydraulic line attachment device according 
to the principles of the present invention, illustrating the first assembly of Figures 1 and 
15 2 and the second assembly of Figures 3 and 4 in an unengaged position; 

Figure 6 is a side view of the hydraulic line attachment device according to the 
principles of the present invention, illustrating the first assembly of Figures 1 and 2 and 
the second assembly of Figures 3 and 4 in an unengaged position; 

Figure 7 is a side view of the hydraulic line attachment device according to the 
20 principles of the present invention, illustrating the first assembly of Figures 1 and 2 and 
the second assembly of Figures 3 and 4 in an engaged position; 

Figure 8 is a perspective view of the hydraulic line attachment device of Figures 
1-7, illustrated as being coupled to an environment in which hydraulic lines to power 
hydraulic cylinders may be used; 
25 Figure 9 is a side view of the hydraulic line attachment device of Figures 1-8, 

illustrated as being coupled to a tractor including a front-end loader; 

Figure 10 is a diagrammatic view of an alternative embodiment of a hydraulic 
line attachment device according to the principles of the present invention; 

Figure 1 1 is a diagrammatic view of the hydraulic line attachment device of 
30 Figure 1 0 in a partially engaged position; 



Figure 12 is a diagrammatic view of the hydraulic line attachment device 
of Figures 10 and 1 1 in a fully locked position. 

Detailed Description of the Invention 

5 

This invention relates to hydraulic line attachment devices for connecting 
clusters of hydraulic lines. The hydraulic line attachment device can utilize a cam type 
arrangement to tighten two sets of clusters of hydraulic lines together. The hydraulic 
line attachment device can include two assemblies comprising intermating hydraulic 

10 line couplers, the assemblies constructed to be tightened to each other. A first assembly 
can comprise a first frame constructed for holding a plurality of first hydraulic line 
couplers and a first coupling member. A second assembly can comprise a second frame 
constructed for holding a plurality of second hydraulic line couplers and a second 
coupling member constructed to engage the first coupling member and align the 

15 plurality of first hydraulic line couplers with the plurality of second line couplers. In 
the hydraulic line attachment device, at least one of the coupling members comprises an 
arm constructed to engage at least one of the frames and engage the other coupling 
member. The other coupling member comprises a cam that engages the arm to provide 
tightening of the first assembly relative to the second assembly. In certain 

20 embodiments, the cam type arrangement may include an arm comprising a shaft and a 
cam comprising a bushing. In other embodiments, the cam type arrangement may 
include an arm comprising a hook member and a cam comprising a locking pin. 

The invention will now be described by reference to the several drawing figures. 
The functional features of the invention can be embodied in any of a number of specific 

25 configurations. It will be appreciated, however, that the illustrated embodiments are 
provided for descriptive purposes and should not be used to limit the invention. 

Figures 1-8 illustrate one embodiment of a hydraulic line attachment device 110 
according to the principals of the present invention. 

The hydraulic line attachment device 110 includes two assemblies. While it 

30 should be understood that both assemblies will be able to move relative to each other, 
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one of the assemblies may be fixedly coupled to an environment where hydraulic 
cylinders are found whereas the other assembly may be movable relative to such 
environment. It should also be understood that both assemblies may be movable 
relative to an environment where hydraulic cylinders are used without being fixedly 
5 coupled. 

A first assembly of the hydraulic line attachment device 110 according to the 
invention is shown in Figures 1-2 at reference numeral 1 12. As shown in Figures 1, 2A, 
and 2B, the first assembly 112 includes a first frame 1 14 constructed for holding a 
plurality of hydraulic line couplers. The first frame 1 14 may comprise a plate 1 16. The 

10 plate 116 can be manufactured out of any metal. While the plate 1 16 is illustrated in 
Figures 1-8 to have a rectangular cross-sectional shape when taken along line A- A, the 
plate 116 can have any other cross-sectional shape when taken along line A- A, such as a 
circle, triangle, or any other polygon. The plate 116 includes an outer surface 1 18 and 
an inner surface 120. The two surfaces 1 18 and 120 are separated by a wall 122 of 

1 5 certain thickness. The thickness of the wall 1 22 can vary depending on the application 
for which it is used. The wall 122 of the plate 1 16 includes a circular hole 124 located 
in the center of the plate 116 extending through the wall 122. The first assembly 1 12 
may also include a bracket 123 for attaching the first assembly to an environment where 
hydraulic cylinders are used, as illustrated in Figures 1, 2A, 2B, and 5-8. Although 

20 depicted as a rectangular flat piece of plate, the bracket 123 may comprise any structure 
coupled to the first assembly 112 configured to be used to attach the first assembly 112 
to an environment where hydraulic cylinders are used. 

The first assembly 1 12 also includes a hollow cylindrical tubular sleeve 126 
coupled to outer surface 1 18 of the plate 1 16. The sleeve 126 can be manufactured out 

25 of any metal. The sleeve 126 can be coupled to the plate 1 16 in a number of ways 
including welding, threading and etc. The sleeve 126 is positioned on the plate 116 
such that lies over the circular hole 124. The sleeve 126 extends out from the outer 
surface 118 of the plate 1 16 as illustrated in Figures 1, 2A, 2B, and 5-8. 

The first assembly 1 12 also includes a first coupling member 128. The first 

30 coupling member 128 comprises an arm 129 depicted as a solid cylindrical shaft made 



up of two sections, a first section 130 and a second section 132. The first section 130 of 
the shaft 129 includes a first end 134 and the second section 132 of the shaft 129 
includes a second end 136. 

The two sections of the shaft 129 include different diameters. The diameter 138 
of the first section 130 is sized to fit through the circular hole 124 and is sized such that 
a substantial part of the first section 130 is slidably disposed within the sleeve 126, in a 
rotatable manner with respect to the sleeve 126. The second section 132 of the shaft 
129 extends out from the inner surface 120 as illustrated in Figures 1, 2 A, 2B, and 5-8. 
The second section 132 includes a diameter 140 sized larger than the diameter 138 of 
the first section 130 and the circular hole 124. The second section 132, therefore, is 
prevented from moving transversely in a direction going from the inner surface 120 
toward the outer surface 118. The second end 136 of the shaft 129 may comprise a 
tapering nose 142, the purpose of which will be discussed in further detail below. 

As shown in Figures 1, 2 A, 2B, and 5-8, the first assembly 112 may also include 
a handle 144 coupled adjacent the first end 134 of the shaft 129. The handle 144 is 
configured to rotate the shaft 129 within the sleeve 126. The handle 144 can be coupled 
to the shaft 129 in a number of ways including welding, threading, and etc. The handle 
144, when coupled to the shaft 129, is configured to form a lip 146 extending outside 
the perimeter 148 of the sleeve 126 such that the handle 144 prevents any transverse 
motion of the shaft 129 in a direction going from the outer surface 1 18 to the inner 
surface 120. In this manner, the first section 130 of the shaft 129 is transversely 
captured between the handle 144 and the second section 132 of the shaft 129. 

The second section 132 of the shaft 129 may include a roll pin 150, which is 
seen in Figures 1, 2 A, 2B, and 5-8 as two generally cylindrical rods 152 extending out 
radially from the shaft 129 adjacent the second end 136. The roll pin 150 may be a one- 
piece member or may be constructed of two separate cylindrical rods extending out 
radially from the shaft 129. If the roll pin 150 is a one-piece member, it may be coupled 
to the shaft 129 by being fit within a hole extending through the second section 132 of 
the shaft 129. A one-piece roll pin may be coupled to the shaft 129 with a frictional fit, 
by welding, by threading or etc. If the roll pin 150 is made up of two pieces, the two 



pieces may be coupled to the opposite sides of the shaft 129 by various ways including 
by welding, by friction, by threading or etc. The roll pin 150 can also be configured 
such that only one piece extends out of the shaft 129 from one side. The function of the 
roll pin 150 will be described in further detail below. 
5 As shown in Figures 1, 2A, 2B, and 5-8, the first assembly 1 12 includes a 

plurality of first hydraulic line couplers 154. The first hydraulic line couplers 154 
extend out from the inner surface 120 of the plate 1 16. Although illustrated as male 
couplers in Figures 1, 2A, 2B, and 5-8, as will be evident from the disclosure, the 
plurality of first hydraulic line couplers 154 can also be female couplers. Moreover, 

10 though illustrated as being four in Figs. 1, 2 A, 2B and 5-8, the number of the first 
hydraulic line couplers 154 can vary depending on the application the hydraulic lines 
are used for. For example, conventional tractors with front-end loaders usually have a 
pair of lines for a lift cylinder and a pair of lines for an attachment cylinder. It should 
be understood that the term "lift cylinder" is used to describe the cylinder on the loader 

15 assembly that has the function of raising and lowering the loader assembly. It should 
also be understood that the term "attachment cylinder" refers to the cylinder on the 
loader assembly with the function of operating the attachment. Although, a minimum 
of four hydraulic line couplers are required for most conventional front-end loader 
applications, the number of couplers can vary depending upon the environment the 

20 hydraulic cylinders are used in. 

The plate 1 16 of the first assembly 112 also includes first hydraulic line fittings 
156 located on the opposite side of the wall 122 from the first hydraulic line couplers 
154. The plurality of first hydraulic line couplers 154 communicate with the first 
hydraulic line fittings 156 through holes 158 extending through the wall 122 of the plate 

25 116. 

The first assembly 1 12 may also include a key rod 160 extending out from the 
inner surface 120 of the plate 116. The function of the key rod 160 will be discussed in 
further detail below. The key rod 160, as illustrated in Figures 1 and 5, may include an 
essentially elongate, solid, cylindrical shaft 162. As will be evident from the disclosure, 
30 the key rod 160 may be an elongate member having any cross-sectional shape. The key 



rod 160 may also be constructed as a hollow member instead of being solid. The key 
rod 160 may be manufactured from any metal. 

A second assembly of the hydraulic line attachment device 110 according to the 
invention is shown in Figures 3, 4 at reference numeral 162. As shown in Figures 3, 4, 
5 the second assembly 162 includes a second frame 164 constructed for holding a 

plurality of hydraulic line couplers. The second frame 164 may comprise a second plate 
166. The second plate 166 can be manufactured out of any metal. While the second 
plate 166 is illustrated to have a rectangular cross-sectional shape when taken along line 
B-B, the second plate 166 can have any other cross-sectional shape when taken along 

10 line B-B, such as a circle, triangle, or any other polygon. The second plate 166 includes 
a second outer surface 168 and a second inner surface 170. The two surfaces 168 and 
170 are separated by a second wall 172 of certain thickness. The thickness of the 
second wall 172 can vary depending on the application for which it is used. The second 
wall 172 of the second plate 166 includes a second circular hole 174 located in the 

15 center of the second plate 166 extending through the second wall 172. The second wall 
172 of the second plate 166 may also include a key way slot 176 shaped to receive the 
key rod 160 of the first assembly 112. Although, the key way slot 176 of the second 
assembly 162 is illustrated as having a generally semicircular shape, the key way slot 
176 can include any shape which is adapted to slidably receive the key rod 160 of the 

20 first assembly 1 12, which, as previously discussed, can be of various shapes. The 

second assembly 162 may also include a bracket for attaching the second assembly to 
an environment where hydraulic cylinders are used, as discussed for the first assembly 
1 12. The bracket may comprise any structure coupled to the second assembly 162 
configured to be used to attach the second assembly 162 to an environment where 

25 hydraulic cylinders are used. 

The second assembly 162 also includes a second coupling member 178. The 
second coupling member 178 comprises a cam 179 depicted as an elongate hollow 
bushing coupled to the second outer surface 168 of the second plate 166. The bushing 
179 can be manufactured out of any metal. The bushing 179 can be coupled to the 

30 second plate 166 in a number of ways including welding, threading and etc. The 



bushing 179 is positioned on the second plate such that it lies over the second circular 
hole 174. The bushing 179 extends out from the second outer surface 168 of the second 
plate 166. 

The bushing 179 includes a bushing wall 180 of certain thickness and an inner 
5 bushing diameter 182. The inner bushing diameter 182 is sized such that the second 
section 132 of the shaft 129 of the first assembly 1 12 can be slidably inserted into the 
bushing 179 and is rotatable within the bushing 179. 

The thickness of the bushing wall 180 can vary depending on the bushing 
strength desired. The bushing wall 180 includes at least one spiral track 184 as shown 

1 0 in Figures 3-8. The spiral track 1 84 extends through the bushing wall 1 80 and is 

configured to slidably receive the roll pin 150 of the first assembly 1 12. Depending on 
the number of pieces of the roll pin 150 extending out of the shaft 129 of the first 
assembly, the number of spiral tracks 184 can vary accordingly. The length or the angle 
of the spiral of the track 184 can also be constructed to vary depending on the range of 

15 rotation the handle 144 of the first assembly 1 12 is designed to cover, the details of 
which will be further discussed below. 

The second assembly 162 includes a plurality of second hydraulic line couplers 
186. The second hydraulic line couplers 186 extend out from the second inner surface 
170 of the second plate 166. Although illustrated as female couplers in Figures 3-8, as 

20 will be evident from the disclosure, the plurality of second hydraulic line couplers 1 86 
can also be male couplers, the orientation of the first hydraulic line couplers 154 and the 
second hydraulic line couplers 186 being interchangeable. Also, as mentioned above, 
although illustrated as being four in Figs. 3-8, the number of the second hydraulic line 
couplers 186 can vary depending on the application the hydraulic lines are used for, as 

25 long as the number of the second hydraulic line couplers 186 match the number of the 
first hydraulic line couplers 154. 

The second plate 166 of the second assembly 162 also includes second hydraulic 
line fittings 188 located on the opposite side of the second wall 172 from the plurality of 
second hydraulic line couplers 186. The plurality of second hydraulic line couplers 186 
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of the second assembly 162 communicates with the second hydraulic line fittings 188 
through holes 190 extending through the second wall 172 of the second plate 166. 

At least one of the first assembly 1 12 and the second assembly 162 of the 
hydraulic line attachment device 1 10 may comprise a housing 189 for receiving the 
5 other of the first assembly 1 12 and the second assembly 162 therein, wherein the 
housing 189 is used for the purpose of concealing and providing protection for the 
hydraulic line couplers of the hydraulic line attachment device 110. The housing 189 is 
illustrated with the use of ghost lines in Figure 8. 

In using the hydraulic line attachment device 1 10 for attaching hydraulic lines 

10 together, the second end 136 of the second section 132 of the shaft 129 of the first 

assembly 1 12 is used to align the plurality of first hydraulic line couplers 154 with the 
plurality of second hydraulic line couplers 186. The tapered nose 142 of the second end 
136 of the shaft 129 of the first assembly 1 12 is designed to easily guide the second end 
136 of the shaft 129 of the first assembly 1 12 into the second frame 164 of the second 

15 assembly 162, wherein the second end 136 of the second section 132 of the shaft 129 of 
the first assembly 112 enters the bushing 179 of the second assembly 162. The key rod 
160 coupled to the frame 1 14 of the first assembly 1 12, if present, may also be used to 
align the plurality of first hydraulic line couplers 154 with the plurality of second 
hydraulic line couplers 186 by slidably inserting the key rod 160 through the key way 

20 slot 176 defined on the frame 164 of the second assembly 162. 

With the handle 144 in an upright position as illustrated in Figures 5 and 6, the 
second section 132 of the shaft 129 of the first assembly 1 12 is slid into the bushing 179 
until the roll pin 150 of the shaft 129 of the first assembly 1 12 enters the spiral track 
184 of the bushing 179 of the second assembly 162. Once the roll pin 150 enters the 

25 spiral track 184, rotation of the handle 144 of the first assembly 1 12 from an upright 
position downwardly causes the shaft 129, along with the roll pin 150, to rotate within 
the bushing 179. The rotation of the roll pin 150 causes the bushing 179 to be linearly 
pulled toward the frame 1 14 of the first assembly as the rotation of the roll pin 150 is 
translated into a pulling force having a linear component due to the angle of the spiral 

30 track 184 defined within the bushing wall 180. As the roll pin 150 is rotated, it is also 



slid within the spiral track 184 pulling the bushing 179 and the entire second assembly 
162 toward the first assembly 1 12 in a transverse direction. The roll pin 150 is slid 
within the spiral track 184 with ease until the plurality of first hydraulic line couplers 
154 makes contact with the plurality of second hydraulic line couplers 186, at which 
5 point, the handle 144 is further rotated to cause the two pluralities of hydraulic line 
couplers 154 and 186 to interlock. The hydraulic line couplers 154 and 186 may 
interlock in various ways including a locking mechanism comprising ball bearings. As 
Figures 7 and 8 illustrate, when the two assemblies 1 12 and 162 are completely 
tightened, the handle 144 of the first assembly 1 12 ends up in a completely downward 

10 position, 180 degrees from where it started. In this manner, the weight of the handle 
144 assists in keeping the two assemblies 112 and 162 in an interlocked position since a 
disengagement force would have to oppose the gravitational pull. However, as 
mentioned before, the length or the angle of the spiral of the track 184 can vary 
depending on the range of rotation the handle 144 of the first assembly 1 12 is designed 

15 to cover. As the length of the spiral track 184 is increased, the handle 144 will have a 
correspondingly increased range of rotation since the roll pin 150 will be allowed to 
slide along a further path. 

A diagrammatic view of another embodiment of a hydraulic line attachment 
device 210 according to the principles of the invention is illustrated in Figures 10-12. 

20 The hydraulic line attachment device 210 includes two separate assemblies. 

While it should be understood that both assemblies will be able to move relative to each 
other, one of the assemblies may be fixedly coupled to an environment where hydraulic 
cylinders are found whereas the other assembly may be movable relative to such 
environment. It should also be understood that both assemblies may be movable 

25 relative to an environment where hydraulic cylinders are used without being fixedly 
coupled. 

A first assembly of the hydraulic line attachment device 210 according to the 
invention is shown diagrammatically in Figures 10-12 at reference number 212. As 
shown in Figures 10 and 1 1, the first assembly 212 includes a first frame 214 
30 constructed for holding a plurality of hydraulic line couplers. The first frame 214 may 



comprise a hook plate 216. The hook plate 216 can be manufactured out of any metal. 
While the hook plate 216 can have any cross-sectional shape such as a rectangle, circle, 
triangle, or any other polygon as was discussed for the hydraulic line attachment device 
110 according to the invention. The hook plate 216 includes an outer surface 218 and 
an inner surface 220. The two surfaces 218 and 220 are separated by a wall 222 of 
certain thickness. The thickness of the wall 222 can vary depending on the application 
for which it is used. The first assembly 212 may also include a bracket for attaching the 
first assembly to an environment where hydraulic cylinders are used, as previously 
discussed for the hydraulic line attachment device 110. The bracket may comprise any 
structure coupled to the first assembly 212 configured to be used to attach the first 
assembly 212 to an environment where hydraulic cylinders are used. 

The first assembly 212 also includes a first coupling member 224. The first 
coupling member 224 comprises an arm 226 depicted as a solid hook member coupled 
to the first frame 214. The hook member 226 extends out from the inner surface 220 of 
the hook plate 216. The hook member 226 can be manufactured out of any metal and 
can be coupled to the hook plate 216 in a number of ways including welding, threading 
and etc. 

As shown diagrammatically in Figures 10-12, the first assembly 212 includes a 
plurality of first hydraulic line couplers, collectively represented by the reference 
number 228. The first hydraulic line couplers 228 extend out from the inner surface 
220 of the plate 216. Although illustrated as male couplers in Figures 10-12, as 
previously discussed for the hydraulic line attachment device 1 10, the plurality of first 
hydraulic line couplers 228 can also be female couplers. Moreover, although only one 
hydraulic line coupler 228 illustrated in Figures 10-12 for diagrammatic purposes, the 
number of the first hydraulic line couplers 228 can vary depending on the application 
the hydraulic lines are used for, as previously discussed for the hydraulic line 
attachment device 110. The first hydraulic line couplers 228 are adapted to 
communicate with hydraulic line fittings through the wall 222 as previously discussed 
for the hydraulic line attachment device 1 10. 
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A second assembly of the hydraulic line attachment device 210 according to the 
invention is shown diagrammatically in Figures 10-12 at reference numeral 230. As 
shown diagrammatically in Figures 10-12, the second assembly 230 includes a second 
frame 232 constructed for holding a plurality of hydraulic line couplers. The second 
5 frame 232 may comprise a pivot plate 234 and a cam plate 236. The pivot plate 234 
and the cam plate 236 can be manufactured out of any metal. The pivot plate 234 and 
the cam plate 236 can have any cross-sectional shape such as a rectangle, circle, 
triangle, or any other polygon, as was mentioned for the first assembly 212. The second 
assembly 230 may also include a bracket for attaching the second assembly to an 
10 environment where hydraulic cylinders are used, as discussed for the first assembly 212. 
The bracket may comprise any structure coupled to the second assembly 230 configured 
to be used to attach the second assembly 230 to an environment where hydraulic 
cylinders are used. 

The cam plate 236 includes an outer surface 237 and an inner surface 239. The 

15 two surfaces 237 and 239 are separated by a wall 241 of certain thickness. The 

thickness of the wall 241 can vary depending on the application for which it is used. 
The wall 241 of the cam plate 236 includes a slot 243 extending therethrough 
configured to receive the hook member 226 of the first assembly 212. The cam plate 
236 also includes a plurality of second hydraulic line couplers, collectively represented 

20 by the reference number 245. The second hydraulic line couplers 245 extend out from 
the inner surface 239 of the cam plate 236. Although illustrated as female couplers in 
Figures 10-12, as discussed for the hydraulic line attachment device 1 10, the plurality of 
second hydraulic line couplers 245 can also be male couplers, the orientation of the first 
hydraulic line couplers 228 and the second hydraulic line couplers 245 being 

25 interchangeable. Moreover, although only one hydraulic line coupler 245 is illustrated 
in Figures 10-12 for diagrammatic purposes, the number of the second hydraulic line 
couplers 245 can vary depending on the application the hydraulic lines are used for, as 
previously discussed for the first assembly 212. 

The cam plate 236 of the second assembly 230 also includes hydraulic line 

30 fittings 247 located on the opposite side of the wall 241 from the plurality of second 
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hydraulic line couplers 245. The plurality of second hydraulic line couplers 245 of the 
second assembly 230 communicates with the hydraulic line fittings 247 through holes 
249 extending through the wall 241 of the cam plate 236. 

The plurality of second hydraulic line couplers 245 of the second assembly, 
5 depicted diagrammatically as female couplers, comprise conventional ball bearing 
assemblies 251 that comprise locking balls 253 that are configured to provide an 
interlocking arrangement with the first hydraulic line couplers 228, depicted 
diagrammatically as male couplers in Figures 10-12. 

The locking balls 253 are constructed to move radially around the perimeter of 

10 the female couplers when the female couplers engage male couplers. As 

diagrammatically illustrated in Figures 10-12, the locking balls 253 are adapted to fit 
into a slot 254 located around the perimeter of the male couplers 228 of the first 
assembly 212 when the two sets of couplers are engaged. The ball bearing locking 
arrangement 251 is only one example of the types of locking arrangements used to 

15 connect hydraulic lines. Other types of arrangements are commonly known in the art 
and can be used according to the principles of the invention without departing from the 
spirit and scope. 

The pivot plate 234 of the second assembly 230 includes an outer surface 238 
and an inner surface 240. The two surfaces 238 and 240 are separated by a wall 242 of 

20 certain thickness. The thickness of the wall 242 can vary depending on the application 
for which it is used. The wall 242 of the pivot plate 234 includes a slot 244 extending 
therethrough configured to receive the hook member 226 of the first assembly 212. The 
wall 242 of the pivot plate also includes a hole 255 extending therethrough configured 
to receive through it the second hydraulic line coupler 245 that is fixedly coupled to the 

25 cam plate 236. 

The pivot plate 234 comprises a pivot anchor 246 fixedly coupled to the pivot 
plate 234. The pivot anchor 246 extends out from the inner surface 240 of the pivot 
plate 234. The pivot anchor 246 can be manufactured out of any metal and can be 
coupled to the pivot plate 234 in a number of ways including welding, threading and 

30 etc. 



The pivot anchor 246 is configured to be received through a hole 256 extending 
through the wall 241 of the cam plate 236. The pivot anchor 246 comprises a pivot end 
259. The pivot anchor 246 includes a hole 262 adjacent the pivot end 259 constructed 
for receiving a pivot pin 258. The pivot anchor 246 also includes a sideslot 252 
5 configured to accept a locking pin 264. 

The pivot plate 234 also comprises a collar portion 260 shaped as a hollow 
cylindrical tubular sleeve that extends out from the outer surface 238 as illustrated in 
Figures 10-12. The collar portion 260 can be manufactured out of any metal. The 
collar portion can be coupled to the pivot plate 234 in a number of ways including 
10 welding, threading and etc. The collar portion is positioned on the pivot plate 234 such 
that it lies over the hole 255 constructed to receive the second hydraulic line coupler 
245. 

The second assembly 230 also includes a second coupling member 248. The 
second coupling member 248 comprises a cam 250 depicted as including a handle 257. 
15 The cam 250 is constructed to be coupled to the pivot anchor 246 by way of a pivot pin 
258 that extends through the hole 262 located adjacent the pivot end 259 of the pivot 
anchor 246. The pivot pin 258 allows the cam 250 to be rotatably fixed to the pivot 
anchor 246. 

The cam 250 also includes a locking pin 264 configured to be used to engage the 
20 hook member 226 after the hook member 226 has been inserted through the slot 244 of 
the pivot plate 234 and the slot 243 of the cam plate, respectively. The locking pin 264 
of the cam 250 is constructed to rest in the sideslot 252 of the pivot anchor 246 when 
the cam 250 is in an unlocked position as seen diagrammatically in Figures 10 and 1 1 . 
The second assembly 230 also includes a spring member 266 positioned 
25 between the pivot plate 234 and the cam plate 236. The spring member 230, although 
depicted as an elastomeric member, can be constructed of any configuration or material 
adapted to provide a separation force on the pivot and cam plates 234, 236, to cause 
relative separation of the two plates. 

As mentioned for the hydraulic line attachment device 1 10, at least one of the 
30 first assembly 212 and the second assembly 230 of the hydraulic line attachment device 



210 may comprise a housing for receiving the other of the first assembly 212 and the 
second assembly 230 therein, wherein the housing is used for the purpose of concealing 
and providing protection for the hydraulic line couplers of the hydraulic line attachment 
device 210. 

5 In using the hydraulic line attachment device 210 for attaching hydraulic lines 

together 210, the hook member 226 of the first assembly 212 is first inserted through 
the slots 244, 243 on the walls 242, 241 of the pivot plate 234 and the cam plate 236, 
respectively. In this manner, the hook member 226 is used to align the plurality of first 
hydraulic line couplers 228 of the first assembly 212 with the plurality of second 

10 hydraulic line couplers 245 of the second assembly 230. As the hook member 226 is 
inserted through the slots 244 and 243, the first hydraulic line couplers, depicted as 
male couplers 228, start to enter into the second hydraulic line couplers, depicted as 
female couplers 245. Thereafter, the cam 250 is rotated about the pivot pin 258 with the 
use of the handle 257 such that the locking pin 264 catches the hook member 226 to 

15 pull the female couplers 245 further onto the male couplers 245 such that the locking 
balls 253 of the second hydraulic line couplers 245 fit within the slot 254 of the male 
couplers 228. The locking balls 253, as previously mentioned, are constructed to 
radially move in the outwardly direction and then in the inwardly direction to fit within 
the slot 254 as the female couplers 245 are brought over the male couplers 228. The 

20 cam 250 is illustrated in an unlocked position in Figures 10 and 1 1 and is illustrated in a 
locked position in Figure 12 after having been rotated about pivot pin 258. 

The rotation of the cam 250 about the pivot pin 258, also, at the same time as 
pulling the first assembly 212 toward the second assembly 230, allows the pivot plate 
234 and the cam plate 236 to separate apart because of the spring force provided by the 

25 spring member 266. The relative movement between the pivot plate 234 and the cam 
plate 236 brings the collar portion 260 of the pivot plate 234 over the locking balls 253 
to capture the locking balls 253 within the slot 254 in the male couplers 228, as shown 
in Figure 12. In this manner, the female coupler 245 is fully locked around the male 
coupler 228. The locking balls 253 are prevented from moving radially outwardly to 

30 disengage from the slot 254 because of the collar portion 260 of the pivot plate 234. 
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The rotation of the cam 250 allows the two plates 234 and 236 to separate from 
each other because of the shape of the cam 250. The cam 250 is shaped such that the 
distance D between the pivot pin 258 and the outer surface 237 of the cam plate 236 is 
initially longer when the cam 250 is in an unlocked position, as shown in Figure 10, 
5 than when it is in a locked position, as shown in Figure 12. When the cam 250 is 

rotated to a locked position as seen in Figure 12, the amount the distance D between the 
pivot pin 258 and the outer surface 237 of the cam plate 236 is decreased in the same 
amount the distance between the two plates 234 and 236 is increased when the two 
plates are separated from each other due to the spring force provided by the spring 

10 member 266. The collar portion 260 of the pivot plate 234, moving with the plate, 

therefore, is brought over the locking balls 253 of the female coupler 245 to capture the 
locking balls 253 within the slot 254 around the male coupler 228. 

The rotation of the cam 250 also causes the hook plate 216 to be pulled toward 
the second assembly 230 due to the shape of the cam 250. The locking pin 264, initially 

1 5 positioned inside the sideslot 252 of the pivot anchor 246 between the pivot pin 258 and 
the outer surface 237 of the cam plate 236, is rotated away from the outer surface 237 of 
the cam plate 236, thereby, contacting and pulling the hook member 226 of the first 
assembly 212 toward the second assembly 230. In this manner, the rotation of the cam 
250 simultaneously causes a relative movement between the two assemblies 212 and 

20 230 and a relative movement between the pivot plate 234 and the cam plate 236 of the 
second assembly 230 to attach and fully lock hydraulic lines together. 

As Figures 10-12 illustrate, when the two assemblies 212 and 230 are 
completely tightened, the handle 257 coupled to the cam 250 ends up in a completely 
downward position, approximately 90 degrees from where it started. In this manner, the 

25 weight of the handle 257, along with the spring force provided by the spring member 
266 against the plates 234 and 236, assists in keeping the two assemblies 212 and 230 in 
an interlocked position. 

The above specification, examples and data provide a complete description of 
the manufacture and use of the composition of the invention. Since many embodiments 
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of the invention can be made without departing from the spirit and scope of the 
invention, the invention resides in the claims hereinafter appended. 

The above specification, examples and data provide a complete description of 
the manufacture and use of the composition of the invention. Since many embodiments 
5 of the invention can be made without departing from the spirit and scope of the 
invention, the invention resides in the claims hereinafter appended. 
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